Urban-rural variations in quality-of-life in breast cancer survivors prescribed endocrine therapy by Cahir, Catriona et al.
International  Journal  of
Environmental Research
and Public Health
Article
Urban–Rural Variations in Quality-of-Life in Breast
Cancer Survivors Prescribed Endocrine Therapy
Caitriona Cahir 1,*, Audrey Alforque Thomas 2, Stephan U. Dombrowski 3, Kathleen Bennett 1
and Linda Sharp 4
1 Division of Population Health Sciences, Royal College of Surgeons in Ireland, Dublin 2, Ireland;
kathleenebennett@rcsi.ie
2 Office of Planning & Analysis, University of California, Berkeley, CA 94720, USA; audrey@berkeley.edu
3 Division of Psychology, University of Stirling, Stirling FK9 4LA, UK; s.u.dombrowski@stir.ac.uk
4 Institute of Health and Society, Newcastle University, Newcastle NE1 7RU, UK;
Linda.Sharp@newcastle.ac.uk
* Correspondence: caitrionacahir@rcsi.ie; Tel.: +353-1402-2379
Academic Editor: Peter Baade
Received: 27 February 2017; Accepted: 5 April 2017; Published: 7 April 2017
Abstract: The number of breast cancer survivors has increased as a result of rising incidence and
increased survival. Research has revealed significant urban–rural variation in clinical aspects of breast
cancer but evidence in the area of survivorship is limited. We aimed to investigate whether quality of
life (QoL) and treatment-related symptoms vary between urban and rural breast cancer survivors
prescribed endocrine therapy. Women with a diagnosis of stages I–III breast cancer prescribed
endocrine therapy were identified from the National Cancer Registry Ireland and invited to complete
a postal survey (N = 1606; response rate = 66%). A composite measure of urban–rural classification
was created using settlement size, population density and proximity to treatment hospital. QoL
was measured using the Functional Assessment of Cancer Therapy (FACT-G) and an endocrine
subscale. The association between urban–rural residence/status and QoL and endocrine symptoms
was assessed using linear regression with adjustment for socio-demographic and clinical covariates.
In multivariable analysis, rural survivors had a statistically significant higher overall QoL (β = 3.81,
standard error (SE) 1.30, p < 0.01), emotional QoL (β = 0.70, SE 0.21, p < 0.01) and experienced a lower
symptom burden (β = 1.76, SE 0.65, p < 0.01) than urban survivors. QoL in breast cancer survivors
is not simply about proximity and access to healthcare services but may include individual and
community level psychosocial factors.
Keywords: urban; rural; quality of life; breast cancer; survivorship; endocrine therapy
1. Introduction
More than 5 million women worldwide are living with breast cancer, almost half of whom reside
in developed countries [1]. Each year in Ireland, approximately 2600 women are diagnosed with breast
cancer and 660 women die from the disease. One in 10 women in Ireland will get breast cancer at
some stage in their lives [2]. In recent years, with earlier diagnosis and better treatment options, breast
cancer survival has increased steadily in most developed countries; it is now estimated to be 82% at
5 years [3,4]. After completing surgery and any chemotherapy or radiotherapy, the overwhelming
majority of breast cancer patients do not have progressive or terminal disease [5]. They thus transition
from a being a breast cancer patient to becoming a breast cancer survivor [6].
A critical part of the transition to survivorship care, for women with estrogen receptor positive
(ER+) breast cancer, is the use of endocrine therapy. Five to ten years of adjuvant endocrine therapy is
recommended to reduce the risks of recurrence and mortality in women with ER+ early breast cancer [7].
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Previous research indicates that almost 75% of breast cancers are hormone receptor-positive [8].
Endocrine therapies are known for their adverse effects, which include reduced cognitive function,
hot flashes, painful joints and vaginal dryness; these can have a negative impact on quality of life
(QoL), adherence to endocrine therapy and, consequently survival [9–11]. Hence, despite significant
therapeutic advances and improvements in survival at the population-level, some breast cancer
survivors experience considerable physical and psychosocial dysfunction and reduced QoL [12].
The past decade has seen major growth in research investigating the diverse experiences, complex
needs and QoL of breast cancer survivors [13]. However, there are a number of gaps in the knowledge
base. For example, in relation to those on endocrine therapy, it is unclear why some survivors
experience few adverse effects from their therapy, while others with similar disease and treatment
may have many. More generally, it is likely that the characteristics of the communities in which breast
cancer survivors live can have an effect on their survivorship outcomes; women who live in rural
and urban areas may have different supportive care needs (because of differences in availability of
services for example) and this may translate into differences in QoL. Research has revealed evidence of
significant disparities in clinical aspects of breast cancer by area of residence with more advanced stage
at diagnosis, lower treatment utilisation, poorer survival and higher mortality in women resident in
rural areas [14–16]. However, evidence in the area of breast cancer survivorship is limited and findings
are inconsistent.
A small US study (N = 46) found that, one month post-chemotherapy, breast cancer survivors
resident in more rural areas reported lower overall QoL, lower functional well-being and more breast
cancer specific symptoms, than urban dwellers [17]. Similarly, in Europe, a large study in Germany
(N = 1927) found that survivors in rural areas had worse QoL [15]. In contrast, in Poland, those who
were resident in rural areas rated their social QoL higher than those in urban areas [18,19]. Meanwhile,
in Australia a study of 600 survivors one year after breast cancer diagnosis, found that age-adjusted
QoL among urban and rural survivors was similar [12]. None of these studies focused on survivors on
endocrine therapy.
There is a need to further investigate associations between urban–rural residence and aspects of
QoL in different settings where concepts of urbanisation and rurality may have different meanings
and implications. Such research would help to establish whether there are disparities in survivors’
supportive care needs and, if so, enable the appropriate and effective development and delivery of
health and supportive care services to all sectors of the breast cancer survivor population [20]. The
aim of this study, therefore, was to investigate whether QoL and treatment-related symptoms vary
between urban and rural survivors of breast cancer prescribed adjuvant endocrine therapy.
2. Methods
2.1. Study Population
Women with breast cancer were identified in August 2015 from the National Cancer Registry
Ireland (NCRI) database [21]. The NCRI records detailed demographic and clinical information for all
incident cancers diagnosed in the population usually resident in Ireland. Completeness of registration
is high, especially for breast cancer [22]. Eligibility criteria were (i) aged ≥18 years; (ii) had a diagnosis
of stages I–III, estrogen (ER) or progesterone (PR) receptor positive breast cancer between 1 July 2009
and 30 June 2014; (iii) received tumour directed surgery; (iv) were prescribed adjuvant endocrine
therapy (selective estrogen receptor modulator, SERM; aromatase inhibitor, AI) within one year of
their breast cancer diagnosis and for no more than 5 years before the study start date; and (v) were
alive. Women were excluded if they had previously been diagnosed with another invasive cancer
other than non-melanoma skin cancer.
Each potentially eligible woman’s details were screened by their General Practitioner (GP) to
confirm that there was no medical or other reason that would make it inappropriate to contact them
about the study. The remaining eligible women were invited, by post, to take part in the study and
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self-complete a questionnaire [21]. Ethical approval was granted by the Irish College of General
Practitioners. All participants provided informed consent to participate in the study.
2.2. Outcome Measures QoL
QoL was measured using the Functional Assessment of Cancer Therapy (FACT-G) [23]. FACT-G
is a well validated multi-dimensional self-report questionnaire that assesses four primary domains
of QoL; physical (PWB: seven items), social and family (SFWB: seven items), emotional (EWB: six
items) and functional well-being (FWB: seven items). It asks about the past week and uses 5-point
Likert-type response categories ranging from 0 = ‘not at all’ to 5 = ‘very much’ [23]. It has good
psychometric properties, discriminates well between clinically distinct groups, and is responsive to
change [24,25]. It is also validated for use in different countries and with rural populations [26,27]. The
individual domain scores were calculated using the pre-defined scoring programme; as recommended,
where participants had to have answered at least half of the questions in a domain to be included
in the subscale score for that domain [28]. A 19-item endocrine subscale (ES) was also included
which measures endocrine symptoms and adverse effects of endocrine therapy [29,30]. The endocrine
subscale uses the same 5-point Likert-type response categories and scoring method as the FACT-G. The
endocrine subscale score is added to the FACT-G to give an overall QoL score (FACT-ES) for women
with breast cancer prescribed endocrine therapy [29,30]. A higher overall QoL score (FACT-ES) and
higher individual domain scores and endocrine subscale scores indicate higher/better QoL [28].
2.3. Urban–Rural Measure
A number of health-related studies have indicated that the use of a single indicator to identify
urban–rural areas does not adequately capture the range of urban and rural area types and suggest
the use of multiple measures to reduce the probability of misclassification [31]. A composite measure
of urban–rural classification was created using three indicators; settlement size, population density
and proximity to treatment hospital. These indicators have all been used previously as indicators
in urban–rural classifications and take into account the range of settlement and area types in
Ireland [31,32]. The use of a composite measure gives a more complete measure of urbanicity and
rurality, rather than privileging one type of measurement over another [32]. Participants who were
classified as rural for at least two of the three component indicators were classified as rural for the
composite measure [32].
Settlement size was measured as the self-reported area size where the participant was living
at the time of the questionnaire completion. In line with the Irish Census Office definition of rural,
participants who responded “Village” and “Open country” were classified as rural and those who
responded “Dublin city/county”, “City other than Dublin” and “Town (1500+)” were classified as
urban [33]. Population density of the area the participant lived at the time of questionnaire completion
was classified as rural if “<1 person per hectare” and urban if “≥1 person per hectare” based on
2006 census small-area populations. This urban–rural classification has been used in Ireland in
previous studies [32,34]. Proximity to treatment hospital was measured as the distance from the
participant’s residence at diagnosis to the main treatment hospital. The main treatment hospital was
defined as where the participant had their breast cancer surgery or other treatments/procedures
(e.g., chemotherapy, radiotherapy), or both and was obtained from the NCRI database. Participants
were grouped into three approximately equal-sized tertiles based on this distance. The last tertile of
distance from the treatment hospital (≥60 km; approximately 75 min travel time) was classified as
rural, while the two closest tertiles (<60 km) were classified as urban [31,32].
2.4. Covariates
Socio-demographic and clinical variables identified as predictors of QoL in the literature were
included as covariates [35]. Socio-demographic covariates included women’s self-reported age,
relationship status, education level, occupational status, socioeconomic status and smoking status.
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Women who reported being married, cohabiting or in a long-term relationship with a partner were
classified as being in a relationship. Socioeconomic status was measured using a census-based
deprivation score (five levels ranging from least to most deprived) [36]. Women were also asked
whether they had a medical card at the time of their breast cancer diagnosis. A medical card
provides individuals with free or substantially-subsidised health care and prescription medications
and eligibility is means-tested; medical card status is therefore considered a proxy for socioeconomic
status [37]. Smoking status at diagnosis was obtained from the NCRI database. Clinical information
available from the NCRI database included receipt of chemotherapy and radiotherapy. Women were
classified into four treatment groups: (i) chemotherapy only; (ii) radiotherapy only; (iii) chemotherapy
and radiotherapy and; (iv) no chemotherapy or radiotherapy.
2.5. Statistical Analysis
Descriptive statistics including means (standard deviation, SD), medians (inter-quartile range,
IQR) and proportions, were calculated for all socio-demographic, clinical, QoL and endocrine
symptoms (FACT-ES) variables. Urban–rural differences between these variables were examined
using chi-square tests for categorical variables and non-parametric Wilcoxon–Mann–Whitney tests for
continuous variables (participants’ age, QoL and endocrine symptoms).
The association between the composite urban–rural variable and overall QoL (FACT-ES) and
for each individual domain and endocrine symptoms were assessed using linear regression analysis
with adjustment for the socio-demographic and clinical covariates described above and using robust
standard errors. The use of robust standard errors (sandwich estimator) controls for mild violation of
the homoskedasticity and normality distribution assumption in linear regression [38]. The data was
analysed using Stata Version 14.0 (StataCorp, College Station, TX, USA).
3. Results
3.1. Study Population
Of the 1606 (response rate = 66%) breast cancer survivors who completed the questionnaire,
1568 (98%) had complete urban–rural data and were included in the analysis. The mean age of
these women was 60 years (SD = 10.2, range = 34–86 years); the majority were married or in a
long-term relationship (N = 1175, 73.4%) and almost half (720, 45.3%) had completed third level
(degree) or post-graduate education. There were no significant differences in age between responders
and non-responders but the proportion of women married was significantly higher in the respondent
group (73%) than in the non-respondent group (61%, p value < 0.01).
In total, 870 (55.5%) participants were classified as urban and 698 (44.5%) were classified as rural.
Table 1 presents the socio-demographic and clinical characteristics of the survivors by urban and
rural residence. A statistically significant higher proportion of rural participants were married or in
a long-term relationship compared with urban participants (p < 0.01). A higher proportion of urban
participants were resident in more affluent areas (p < 0.01) and were former smokers compared to rural
participants (p < 0.05). There were no statistically significant clinical differences between rural and
urban participants (Table 1).
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Table 1. Socio-demographic and clinical characteristics of urban and rural survivors of stages I–III
breast cancer prescribed endocrine therapy.
Urban (N = 870) Rural (N = 698) p-Value a
N (%) N (%)
Socio-demographics
Age—mean (SD) 60.4 (10.3) 59.7 (10.1) p = 0.17
Marital status
Not in a relationship 266 (30.7) 152 (21.8) p < 0.01 *
Married/long-term relationship b 599 (69.3) 545 (78.2)
Education
Primary 110 (12.8) 95 (13.7) p = 0.74
Secondary 362 (42.1) 279 (40.3)
Third level or post-graduate 388 (45.1) 318 (46.0)
Occupational status
Employed
(employee/self-employed) 313 (36.4) 271 (39.0) p = 0.08
Looking after family/home 168 (19.6) 165 (23.7)
Retired from employment 248 (28.9) 169 (24.3)
Unable to work (sickness/disability) 86 (10.0) 63 (9.1)
Other c 44 (5.1) 27 (3.9)
Deprivation
1 (least deprived) 205 (23.6) 62 (8.9) p < 0.01 *
2 196 (22.5) 152 (21.8)
3 143 (16.4) 197 (28.2)
4 157 (18.1) 180 (25.8)
5 (most deprived) 169 (19.4) 107 (15.3)
Smoking status at diagnosis
Current 124 (14.5) 100 (14.6) p < 0.05*
Former 145 (16.9) 78 (11.3)
Never 460 (53.7) 400 (58.2)
Unknown 128 (14.9) 109 (15.9)
Medical card d
Yes 276 (32.0) 288 (32.7) p = 0.09
No 587 (68.0) 469 (67.3)
Clinical
Chemotherapy and/or Radiotherapy
Chemotherapy only 82 (9.4) 66 (9.5) p = 0.25
Radiotherapy only 330 (37.9) 252 (36.1)
Chemotherapy and radiotherapy 372 (42.8) 327 (46.9)
No chemotherapy or radiotherapy 86 (9.9) 53 (7.6)
* p < 0.05; a Wilcoxon–Mann–Whitney test; b Long-term relationship—cohabiting or in a stable relationship;
c Other—unemployed, student (undertaking training/education); d Medical card provides individuals with free
or substantially-subsidised health care and prescription medications and eligibility is means-tested, medical card
status is therefore considered a proxy for socioeconomic status; SD: Standard deviation.
3.2. QoL and Endocrine Symptoms
Table 2 presents summary statistics for overall QoL (FACT-ES), the individual QoL domains
and the endocrine subscale by urban–rural residence. In these unadjusted analyses, breast cancer
survivors living in rural areas reported better overall (Wilcoxon–Mann–Whitney z-score = −2.69,
p < 0.01), physical (z-score = −2.10, p < 0.05), emotional (z-score = −3.57, p < 0.01) and functional
(z-score = −3.17, p < 0.01) QoL than women living in urban areas. Social domain scores and endocrine
symptoms did not significantly differ by urban–rural residence.
Int. J. Environ. Res. Public Health 2017, 14, 394 6 of 13
Table 2. Median (with IQRs) for overall QoL domain scores and endocrine symptoms for urban and
rural survivors of stages I–III breast cancer.
All Participants Urban (N = 870) Rural (N = 698) Urban–RuralComparison
QoL Median IQR N Median IQR N Median IQR z-Score p-Value
Overall QoL (FACT-ES) 124 106–140 804 123 104–138 646 126 107–143 −2.69 <0.01 *
Physical domain 24 21–27 845 24 20–27 681 25 21–27 −2.10 <0.05 *
Social domain 22 17–26 844 22 17–26 677 22 17–26 −0.56 0.58
Emotional domain 20 17–23 838 20 17–22 671 20 18–23 −3.57 <0.01 *
Functional domain 21 17–26 843 21 17–25 672 22 18–26 −3.17 <0.01 *
Endocrine symptoms 40 29–48 845 39 29–47 681 41 30–49 −1.90 0.06
IQR: inter-quartile range; QoL: quality of life; FACT-ES: Functional Assessment of Cancer Therapy, endocrine
subscale; * Wilcoxon–Mann–Whitney test: A higher overall QoL (FACT-ES), individual domain score or endocrine
symptom score indicates a higher/better QoL (or lower symptom burden).
3.3. Multivariable Analysis: Associations between Urban–Rural Variation and QoL and Endocrine Symptoms
Table 3 presents the association between the FACT-ES, the individual QoL domains and the
endocrine subscale and urban–rural residence, following adjustment for socio-demographic and
clinical covariates. In these multivariable analyses, breast cancer survivors living in rural areas had a
statistically significant higher overall QoL (β = 3.81, standard error (SE) 1.30, p < 0.01) and emotional
QoL (β = 0.70, SE 0.21, p < 0.01) and a lower endocrine symptom burden (β = 1.76, SE 0.65, p < 0.01)
than urban survivors. Physical and functional QoL were no longer significantly associated with living
in rural areas.
In terms of socio-demographic and clinical covariates, increasing age (β = 0.59, SE 0.09, p < 0.01),
having never smoked (β = 4.82, SE 2.00, p < 0.05) and receipt of radiotherapy only (without
chemotherapy) (β = 4.96, SE 2.53, p < 0.05) were associated with a significantly higher overall QoL.
Inability to work due to sickness or disability (β =−22.44, SE 2.66, p < 0.01) was significantly associated
with a lower overall QoL (Table 3). Women who were married or in a long-term relationship had a
significantly higher social (β = 1.59, SE 0.42, p < 0.01) and functional QoL (β = 1.06, SE 0.39, p < 0.01)
but experienced a greater endocrine symptom burden (β = −2.73, SE 0.76 p < 0.01) (Table 3).
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Table 3. Unadjusted and adjusted coefficients (SE) for FACT-ES, individual domains and endocrine symptoms by urban–rural, socio-demographic and clinical
factors a.
Overall QoL (FACT-ES) Physical Social Emotional Functional Endocrine Symptoms
Unadjusted β
(SE)
Adjusted β
(SE)
Unadjusted
β (SE)
Adjusted β
(SE)
Unadjusted
β (SE)
Adjusted β
(SE)
Unadjusted
β (SE)
Adjusted β
(SE)
Unadjusted
β (SE)
Adjusted β
(SE)
Unadjusted
β (SE)
Adjusted β
(SE)
Urban–rural
Rural (vs. urban) 3.85 (1.36) * 3.81 (1.30) * 0.48 (0.25) * 0.36 (0.24) 0.25 (0.33) 0.11 (0.35) 0.76 (0.20) * 0.70 (0.21) * 0.81 (0.32) * 0.53 (0.32) 1.37 (0.70) * 1.76 (0.65) *
Socio-demographic
Age (at survey completion- continuous) 0.70 (0.06) 0.59 (0.09) * 0.07 (0.01) * 0.06 (0.02) * 0.05 (0.02) * 0.06 (0.02) * 0.07 (0.01) * 0.05 (0.01) * 0.01 (0.02) 0.03 (0.02) 0.49 (0.03) * 0.40 (0.05) *
Marital status (vs. no relationship) b
Married/long-term relationship −1.61 (1.54) 0.10 (1.53) −0.17 (0.27) −0.11 (0.28) 1.36 (0.39) * 1.59 (0.42) * −0.22 (0.23) −0.06 (0.24) 1.30 (0.37) * 1.06 (0.39) * −4.73 (0.77) * −2.73 (0.76) *
Education (vs. primary)
Secondary −3.79 (2.16) −0.36 (2.23) 0.18 (0.37) 0.24 (0.41) −0.80 (0.53) −0.61 (0.57) −0.26 (0.33) 0.05 (0.36) 0.56 (0.54) 0.04 (0.57) −2.95 (1.09) * −0.12 (1.11)
Third level or post-graduate −6.07 (2.13) * −1.55 (2.44) −0.66 (0.37) −0.60 (0.46) −0.83 (0.51) −0.47 (0.60) −0.56 (0.32) −0.11 (0.38) 1.16 (0.52) * 0.32 (0.60) −4.89 (1.08) * −1.00 (1.23)
Occupational status (vs. employed)
Looking after family/home 5.84 (1.70) * 1.16 (1.88) 0.71 (0.29) * 0.09 (0.33) 0.57 (0.44) 0.02 (0.49) 0.46 (0.26) 0.02 (0.30) −0.05 (0.39) 0.11 (0.41) 4.55 (0.88) * 1.09 (0.97)
Retired from employment 9.71 (1.60) * 0.99 (1.99) 0.64 (0.27) * −0.23 (0.35) 0.72 (0.41) 0.02 (0.55) 1.09 (0.24) * 0.26 (0.32) −0.46 (0.39) −0.23 (0.49) 7.57 (0.83) * 0.52 (1.01)
Unable to work (sickness or disability) −23.24 (2.24) * −22.44 (2.66) * −5.04 (0.54) −4.97 (0.55) * −1.09 (0.57) −1.08 (0.61) −2.32 (0.42) −2.17 (0.43) * −6.16 (0.52) * −5.43 (0.57) * −8.44 (1.17) * −8.88 (1.31) *
Other c −6.48 (3.11) * −6.34 (3.41) −0.92 (0.61) −0.94 (0.64) 0.96 (0.95) −1.26 (0.96) −1.18 (0.56) * −1.20 (0.54) * −2.34 (0.82) * −1.71 (0.87) * −1.24 (1.59) −1.11 (1.74)
Deprivation (vs. least deprived)
2 1.84 (2.16) 0.70 (2.04) 0.79 (0.41) 0.62 (0.38) −0.52 (0.53) −0.53 (0.53) 0.05 (0.34) 0.01 (0.33) 0.32 (0.51) 0.45 (0.49) 1.51 (1.08) 0.69 (1.02)
3 −0.17 (2.18) −0.93 (2.16) 0.31 (0.42) 0.25 (0.40) −0.39 (0.53) −0.34 (0.55) 0.31 (0.35) 0.25 (0.34) −0.01 (0.53) 0.24 (0.52) −0.15 (1.13) −0.82 (1.07)
4 0.60 (2.19) −0.37 (2.12) 0.44 (0.41) 0.31 (0.40) −0.26 (0.53) −0.29 (0.56) 0.16 (0.34) 0.07 (0.34) 0.38 (0.51) 0.71 (0.51) 0.41 (1.12) −0.52 (1.07)
5 −1.10 (2.29) −0.34 (2.26) −0.29 (0.45) −0.21 (0.45) 0.12 (0.55) 0.38 (0.58) −0.04 (0.37) 0.16 (0.37) −0.33 (0.55) 0.50 (0.55) −0.19 (1.20) −0.90 (1.14)
Smoking status (vs. current)
Former 4.72 (2.96) 1.26 (2.59) 1.02 (0.49) * 0.55 (0.48) 0.15 (0.63) −0.21 (0.65) 0.40 (0.42) 0.02 (0.42) 0.77 (0.58) 0.20 (0.58) 5.67 (1.12) * 3.08 (1.00) *
Never 9.60 (1.96) * 4.82 (2.00) * 1.42 (0.40) * 0.71 (0.37) 0.77 (0.50) 0.48 (0.52) 1.09 (0.34) * 0.63 (0.34) 1.35 (0.47) * 0.38 (0.48) 2.99 (1.37) * 1.26 (1.29)
Unknown 7.50 (2.46) * 3.99 (2.38) 1.19 (0.48) * 0.74 (0.45) 0.19 (0.64) −0.03 (0.66) 1.05 (0.41) * 0.71 (0.41) 0.90 (0.59) 0.34 (0.58) 4.80 (1.34) * 2.62 (1.18)
Medical card (vs. Yes)
No d 0.47 (1.45) 2.50 (1.58) 0.43 (0.27) 0.45 (0.30) 0.14 (0.36) 0.12 (0.42) 0.31 (0.32) 0.56 (0.26) * 1.92 (0.35) * 1.34 (0.39) * −2.64 (0.74) * −0.04 (0.79)
Clinical
Chemotherapy and/or radiotherapy (vs. none)
Chemotherapy only −5.10 (3.06) 0.33 (3.24) −1.08 (0.55) * −0.30 (0.58) 0.74 (0.75) 1.13 (0.83) −0.84 (0.46) −0.39 (0.52) 0.28 (0.71) 0.98 (0.78) −3.06 (1.58) * 0.05 (1.57)
Radiotherapy only 5.20 (2.43) * 4.96 (2.53) * 0.48 (0.44) 0.48 (0.43) 1.58 (0.60) * 1.49 (0.69) * 0.78 (0.37) * 0.79 (0.41) 1.41 (0.57) * 1.53 (0.66) * 1.20 (1.26) 0.97 (1.22)
Chemotherapy and radiotherapy −0.83 (2.38) 3.88 (2.57) −0.32 (0.43) 0.37 (0.45) 1.51 (0.59) * 1.67 (0.68) * −0.41 (0.36) 0.04 (0.42) 0.66 (0.56) 0.97 (0.64) −2.26 (1.24) 1.15 (1.26)
β: coefficient, SE: standard error; * p < 0.05; a Multicollinearity was assessed by calculating the variance inflation factor (VIF) for each independent variable (VIF < 10; mean VIF = 1.72);
b Long-term relationship—cohabiting or in a stable relationship; c Other—unemployed, student (undertaking training/education); d Medical card provides individuals with free or
substantially-subsidised health care and prescription medications and eligibility is means-tested, medical card status is therefore considered a proxy for socioeconomic status.
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4. Discussion
In this, the first study of urban–rural variations in QoL in survivors of stages I–III breast cancer
prescribed endocrine therapy, those living in rural areas had significantly higher emotional and overall
QoL and experienced a lower endocrine symptom burden than those living in urban areas, after
controlling for socio-demographic and clinical variables. The difference in QoL between rural and
urban breast cancer survivors was approximately four points and, therefore, would be considered
clinically significant. The minimal important difference (MID) for interpreting group differences
or changes in QoL over time for FACT breast cancer scales is estimated to be in the range of
3–8 points [39,40].
These intriguing findings are inconsistent with previous research [41]. The majority of studies
have reported lower QoL in cancer survivors in rural settings and have found that rural patients
have higher needs in the domains of physical/daily living and psychological morbidity and are more
likely to experience distress, high levels of depression and hopelessness/helplessness, as well as
stigmatisation [17,41]. However, the findings are consistent with a study of QoL in urban and rural
settings in head and neck cancer survivors in Ireland. In that study, rural survivors reported higher
physical and emotional QoL than urban survivors [32]. The findings are also consistent with a study of
the general population in Ireland which found better psychosocial well-being in rural populations [42].
Rural and urban life is not homogenous across countries and this may help explain differences
between countries. Traditionally, rural living is often perceived as advantageous in terms of offering
greater space and a slower pace of life than urban living but disadvantageous in terms of poorer access
to health services and healthcare professionals [31,43]. Our findings suggest that access to services and
professionals may not be a major driver of survivorship outcomes, at least in Ireland. Clearly, many
different regional, community and individual patient factors may influence QoL for breast cancer
survivors [17]. Understanding the reasons for greater well-being in breast cancer survivors in rural
areas in Ireland requires identifying the major influences on QoL in women resident in different areas
in the early stages following breast cancer treatment completion.
In terms of explaining our findings, it is possible that urban and rural woman differ in the ways in
which they cope with endocrine side-effects or in the impact of their coping strategies on their QoL [44].
The finding of higher emotional well-being in rural women may be related to coping, specifically an
increased ability to cope with the stress and severity of their breast cancer and its treatment. A study
of psychological adjustment in rural and urban breast cancer survivors found that a belief that their
decisions and life are controlled by environmental factors which they cannot influence (external locus
of control) had a negative impact on the psychological well-being of urban breast cancer patients,
but this was not true for rural patients [45]. Studies have indicated that rural women with breast
cancer tend to adopt a “positive attitude” as a coping strategy in response to their cancer [46]. Coping
strategies such as “active coping” and “positive reinterpretation” have been found to be negatively
associated with depression in rural breast cancer patients undergoing radiotherapy but not in their
urban counterparts [44]. There is also evidence that people living in rural areas tend to be more stoic
and resilient about their health and differ in their expectations and demands of the health services
than their urban counterparts [47,48].
Social support has been shown to be a strong positive predictor of QoL in breast cancer
survivors [35]. Women in a relationship experienced a greater endocrine treatment burden but had
significantly higher social and functional QoL domain scores than their single counterparts. Previous
research has found that socially isolated women have a higher risk of mortality after a breast cancer
diagnosis and this is likely due to a lack of beneficial caregiving from friends, relatives and adult
children [49]. Previous research has also indicated that among breast cancer survivors, the most
important source of support is often not the women’s spouses but other members of their social
network [49]. There is evidence, in Ireland, that urban dwellers are more socially isolated compared to
rural dwellers [50]. In a national Irish lifestyle survey, those living in rural areas reported a greater
ability to get both practical help and personal support from neighbours than those living in urban
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areas [51]. A study of head and neck cancer survivors in Ireland also found that having problems
getting support from neighbours was associated with having unmet needs [52].
Geographic distance to professional clinical and psychological support has been cited as a reason
for poorer QoL in rural cancer populations. In Ireland, 7% of rural patients live within walking
distance of their General Practitioner (GP) compared to 89% of urban dwellers and the longest
average travel times occur in the most deprived rural areas [53]. However other characteristics of
rural communities may actually be of benefit to women coping with cancer including their local
community services and their social networks [17]. It is feasible that as breast cancer survivorship
care has become predominantly outpatient based care, breast cancer survivors in the rural setting may
have developed local social networks, with network members providing informal emotional support
previously provided by healthcare professionals [49]. Informal supports in rural communities have
been reported to be highly effective in assisting people through a health-related crisis [54].
In terms of socio-demographic and clinical covariates, increasing age, having never smoked and
receipt of radiotherapy only were associated with greater well-being, while inability to work (due
to sickness/ill-health/unemployment) had a negative influence on QoL. These factors have all been
identified previously as predictors of QoL in breast cancer survivors [35]. Receipt of chemotherapy has
been shown to be a statistically significant predictor of a poor current quality of life [55]. Increasing
age was also associated with experiencing less endocrine symptoms. Adverse effects of endocrine
therapy are more common in older woman but studies have reported no impact on their QoL scores,
possibly due to older women being less likely to report complaints than younger women [30,56].
This is the first study of urban–rural variations in QoL among breast cancer survivors prescribed
endocrine therapy. The sampling frame was a high-quality population-based cancer registry. Although
the response rate was 66%, we cannot exclude the possibility that respondents had better (or worse)
QoL than non-respondents but, unless response was differential by area of residence, this should
not affect the urban–rural comparisons. The cross-sectional design means we not know whether
temporal trajectories of QoL vary between urban and rural survivors. While we adjusted for a range
of socio-demographic and clinical covariates, we lacked information on other potentially important
influences on QoL (such as coping styles and social support). We also did not consider the type of
endocrine therapy women were prescribed and whether or not they were adherent to their therapy.
Previous research has found that many women do not take their endocrine therapy as recommended;
rates of non-adherence range between 38% to 60% in routine clinical settings at 5 years [57,58].
Given our findings, a more thorough investigation of the psychosocial influences on QoL is
needed in order to understand the differences in QoL in breast cancer survivors in urban and rural
settings. This includes an exploration of individual coping skills, self-efficacy and resilience in urban
and rural breast cancer survivors who are prescribed endocrine therapy. Future research should also
document and evaluate both the formal and informal support services available and accessed by
urban and rural breast cancer survivors, as well as the quality and type of support (e.g., instrumental,
emotional).
5. Conclusions
In conclusion, this large study of breast cancer survivors prescribed endocrine therapy found
that those living in rural areas had significantly higher emotional and overall QoL and experienced
a lower endocrine symptom burden than those living in urban areas. These findings suggest that
QoL in breast cancer survivors is not simply about access and proximity to health care services and
professionals. In order to develop interventions and services tailored to the specific needs of these two
populations, future research needs to identify both the individual and community level psychosocial
factors influencing QoL in breast cancer survivors in rural settings and whether these factors can be
transferred to an urban setting.
Int. J. Environ. Res. Public Health 2017, 14, 394 10 of 13
Acknowledgments: Caitriona Cahir was supported by the Health Research Board Ireland (ICE-2011-9) and Health
Research Board Ireland (RL-2015-1579). The Health Research Board Ireland had no role in the study design;
collection, analysis, and interpretation of data; writing of the report; or the decision to submit for publication.
Author Contributions: Linda Sharp, Caitriona Cahir and Audrey Alforque Thomas conceived and designed the
study. Caitriona Cahir analysed the data. Caitriona Cahir, Audrey Alforque Thomas, Stephan U. Dombrowski,
Kathleen Bennett and Linda Sharp contributed to the interpretation of the analysis and writing of the manuscript.
Conflicts of Interest: The authors declare that they have no conflict of interest.
References
1. Bray, F.; Ren, J.S.; Masuyer, E.; Ferlay, J. Global estimates of cancer prevalence for 27 sites in the adult
population in 2008. Int. J. Cancer 2013, 132, 1133–1145. [CrossRef] [PubMed]
2. National Cancer Registry Ireland. Cancer in Ireland 1994–2013: Annual Report of the National Cancer Registry;
National Cancer Registry Ireland: Cork, Ireland, 2015.
3. Allemani, C.; Weir, H.K.; Carreira, H.; Harewood, R.; Spika, D.; Wang, X.S.; Bannon, F.; Ahn, J.V.; Johnson, C.J.;
Bonaventure, A.; et al. Global surveillance of cancer survival 1995–2009: Analysis of individual data for
25,676,887 patients from 279 population-based registries in 67 countries (CONCORD-2). Lancet 2015, 385,
977–1010. [CrossRef]
4. De Angelis, R.; Sant, M.; Coleman, M.P.; Francisci, S.; Baili, P.; Pierannunzio, D.; Trama, A.; Visser, O.;
Brenner, H.; Ardanaz, E.; et al. Cancer survival in Europe 1999–2007 by country and age: Results of
EUROCARE-5—A population-based study. Lancet Oncol. 2014, 15, 23–34. [CrossRef]
5. Maher, J.; McConnell, H. New pathways of care for cancer survivors: Adding the numbers. Br. J. Cancer
2011, 105 (Suppl. 1), S5–S10. [CrossRef] [PubMed]
6. Hewitt, M.; Greenfield, S.; Stovall, E. From Cancer Patient to Cancer Survivor: Lost in Transition; Institute of
Medicine and National Research Council; The National Academic Press: Washington, DC, USA, 2005.
7. Davies, C.; Godwin, J.; Gray, R.; Clarke, M.; Cutter, D.; Darby, S.; McGale, P.; Pan, H.C.; Taylor, C.; Wang, Y.C.;
et al. Relevance of breast cancer hormone receptors and other factors to the efficacy of adjuvant tamoxifen:
Patient-level meta-analysis of randomised trials. Lancet 2011, 378, 771–784. [PubMed]
8. Anderson, W.F.; Chatterjee, N.; Ershler, W.B.; Brawley, O.W. Estrogen receptor breast cancer phenotypes in
the Surveillance, Epidemiology, and End Results database. Breast Cancer Res Treat. 2002, 76, 27–36. [CrossRef]
[PubMed]
9. Cella, D.; Fallowfield, L.; Barker, P.; Cuzick, J.; Locker, G.; Howell, A. Quality of life of postmenopausal
women in the ATAC (“Arimidex”, tamoxifen, alone or in combination) trial after completion of 5 years’
adjuvant treatment for early breast cancer. Breast Cancer Res Treat. 2006, 100, 273–284. [CrossRef] [PubMed]
10. Lintermans, A.; Neven, P. Safety of aromatase inhibitor therapy in breast cancer. Expert Opin. Drug Saf. 2015,
14, 1201–1211. [CrossRef] [PubMed]
11. Kool, M.; Fontein, D.B.; Meershoek-Klein Kranenbarg, E.; Nortier, J.W.; Rutgers, E.J.;
Marang-van de Mheen, P.J.; van de Velde, C.J. Long term effects of extended adjuvant endocrine
therapy on quality of life in breast cancer patients. Breast 2015, 24, 224–229. [CrossRef] [PubMed]
12. DiSipio, T.; Hayes, S.C.; Newman, B.; Aitken, J.; Janda, M. Does quality of life among breast cancer survivors
one year after diagnosis differ depending on urban and non-urban residence? A comparative study.
Health Qual. Life Outcomes 2010, 8, 3. [CrossRef] [PubMed]
13. Rowland, J.H.; Kent, E.E.; Forsythe, L.P.; Loge, J.H.; Hjorth, L.; Glaser, A.; Mattioli, V.; Fosså, S.D. Cancer
survivorship research in Europe and the United States: where have we been, where are we going, and what
can we learn from each other? Cancer 2013, 119 (Suppl. 11), 2094–2108. [CrossRef] [PubMed]
14. Markossian, T.W.; Hines, R.B. Disparities in late stage diagnosis, treatment, and breast cancer-related death
by race, age, and rural residence among women in Georgia. Women Health 2012, 52, 317–335. [CrossRef]
[PubMed]
15. Nguyen-Pham, S.; Leung, J.; McLaughlin, D. Disparities in breast cancer stage at diagnosis in urban and
rural adult women: A systematic review and meta-analysis. Ann. Epidemiol. 2014, 24, 228–235. [CrossRef]
[PubMed]
Int. J. Environ. Res. Public Health 2017, 14, 394 11 of 13
16. Nennecke, A.; Geiss, K.; Hentschel, S.; Vettorazzi, E.; Jansen, L.; Eberle, A.; Holleczek, B.; Gondos, A.;
Brenner, H. GEKID Cancer Survival Working Group. Survival of cancer patients in urban and rural areas of
Germany—A comparison. Cancer Epidemiol. 2014, 38, 259–265. [CrossRef] [PubMed]
17. Reid-Arndt, S.A.; Cox, C.R. Does rurality affect quality of life following treatment for breast cancer? J. Rural
Health 2010, 26, 402–405. [CrossRef] [PubMed]
18. Waldmann, A.; Pritzkuleit, R.; Raspe, H.; Katalinic, A. The OVIS study: Health related quality of life measured
by the EORTC QLQ-C30 and -BR23 in German female patients with breast cancer from Schleswig-Holstein.
Qual. Life Res. 2007, 16, 767–776. [CrossRef] [PubMed]
19. Pacian, A.; Kulik, T.B.; Pacian, J.; Chrusciel, P.; Zolnierczuk-Kieliszek, D.; Jarosz, M.J. Psychosocial aspect of
quality of life of Polish women with breast cancer. Ann. Agric. Environ. Med. 2012, 19, 509–512. [PubMed]
20. Jefford, M.; Rowland, J.; Grunfeld, E.; Richards, M.; Maher, J.; Glaser, A. Implementing improved
post-treatment care for cancer survivors in England, with reflections from Australia, Canada and the
USA. Br. J. Cancer 2013, 108, 14–20. [CrossRef] [PubMed]
21. Cahir, C.; Sharp, L.; O’Connor, J.; Dombrowski, S.U.; Bennett, K. Identifying the modifiable determinants
of endocrine therapy medication taking behaviour in women with stages I–III breast cancer. Breast Cancer
Res. Treat. 2017. (submitted).
22. National Cancer Registry Ireland. Data Quality and Completeness at the Irish National Cancer Registry (Technical
Report); National Cancer Registry Ireland: Cork, Ireland, 2012.
23. Cella, D.F.; Tulsky, D.S.; Gray, G.; Sarafian, B.; Linn, E.; Bonomi, A.; Silberman, M.; Yellen, S.B.; Winicour, P.;
Brannon, J.; et al. The Functional Assessment of Cancer Therapy scale: development and validation of the
general measure. J. Clin. Oncol. 1993, 11, 570–579. [CrossRef] [PubMed]
24. Cella, D.; Hernandez, L.; Bonomi, A.E.; Corona, M.; Vaquero, M.; Shiomoto, G.; Baez, L. Spanish language
translation and initial validation of the functional assessment of cancer therapy quality-of-life instrument.
Med. Care. 1998, 36, 1407–1418. [CrossRef] [PubMed]
25. Dapueto, J.J.; Francolino, C.; Servente, L.; Chang, C.-H.; Gotta, I.; Levin, R.; del Carmen Abreu, M. Evaluation
of the Functional Assessment of Cancer Therapy-General (FACT-G) Spanish version 4 in South America:
Classic psychometric and item response theory analyses. Health Qual. Life Outcomes 2003, 1, 32. [CrossRef]
[PubMed]
26. Winstead-Fry, P.; Schultz, A. Psychometric analysis of the Functional Assessment of Cancer Therapy-General
(FACT-G) scale in a rural sample. Cancer 1997, 79, 2446–2452. [CrossRef]
27. Fumimoto, H.; Kobayashi, K.; Chang, C.H.; Eremenco, S.; Fujiki, Y.; Uemura, S.; Ohashi, Y.; Kudoh, S.
Cross-cultural validation of an international questionnaire, the General Measure of the Functional
Assessment of Cancer Therapy scale (FACT-G), for Japanese. Qual. Life Res. 2001, 10, 701–709. [CrossRef]
[PubMed]
28. FACIT. Functional Assessment of Chronic Illness Therapy (FACIT) Questionnaires. Available online: http:
//www.factit.org/FACITOrg/Questionnaires (accessed on 21 February 2017).
29. Fallowfield, L.J.; Leaity, S.K.; Howell, A.; Benson, S.; Cella, D. Assessment of quality of life in women
undergoing hormonal therapy for breast cancer: Validation of an endocrine symptom subscale for the
FACT-B. Breast Cancer Res. Treat. 1999, 55, 189–199. [CrossRef] [PubMed]
30. Sert, F.; Ozsaran, Z.; Eser, E.; Alanyali, S.D.; Haydaroglu, A.; Aras, A. Quality of life assessment in women
with breast cancer: A prospective study including hormonal therapy. J. Breast Cancer 2013, 16, 220–228.
[CrossRef] [PubMed]
31. Teljeur, C.; Kelly, A. An urban–rural classification for health services research in Ireland. Ir. Geogr. 2008, 41,
295–311. [CrossRef]
32. Thomas, A.A.; Timmons, A.; Molcho, M.; Pearce, A.; Gallagher, P.; Butow, P.; O’Sullivan, E.;
Gooberman-Hill, R.; O’Neill, C.; Sharp, L. Quality of life in urban and rural settings: A study of head
and neck cancer survivors. Oral Oncol. 2014, 50, 676–682. [CrossRef] [PubMed]
33. Ireland Central Statistics Office. This Is Ireland: Highlights from Census 2011, Part 1; Stationary Office: Dublin,
Ireland, 2012.
34. Sharp, L.; Donnelly, D.; Hegarty, A.; Carsin, A.E.; Deady, S.; McCluskey, N.; Gavin, A.; Comber, H. Risk of
several cancers is higher in urban areas after adjusting for socioeconomic status. Results from a two-country
population-based study of 18 common cancers. J. Urban Health 2014, 91, 510–525. [CrossRef] [PubMed]
Int. J. Environ. Res. Public Health 2017, 14, 394 12 of 13
35. Mols, F.; Vingerhoets, A.; Coebergh, J.; van de Poll-Franse, L. Quality of life among long-term breast cancer
survivors: A systematic review. Eur. J. Cancer 2005, 41, 2613–2619. [CrossRef] [PubMed]
36. Haase and Pratschke. Pobal HP Deprivation Index for Small Areas 2012. Available online: http://trutzhaase.
eu/deprivation-index/the-2011-all-island-hp-deprivation-index (accessed on 3 February 2017).
37. Health Service Executive. Primary Care Reimbursement Service: Statistical Analysis of Claims and Payments
2014. Available online: http://www.pcrs.ie/ (accessed on 8 February 2017).
38. Cameron, A.C.; Trivedi, P.K. Microeconometrics Using Stata; College Stata Press: College Station, TX,
USA, 2009.
39. Webster, K.; Cella, D.; Yost, K. The Functional Assessment of Chronic Illness Therapy (FACIT) measurement
system: Properties, applications, and interpretation. Health Qual. Life Outcomes 2003, 1, 1–7. [CrossRef]
[PubMed]
40. Guyatt, G.H.; Osoba, D.; Wu, A.W.; Wyrwich, K.W.; Norman, G.R. Methods to explain the clinical significance
of health status measures. Mayo Clin. Proc. 2002, 77, 371–383. [CrossRef] [PubMed]
41. Butow, P.N.; Phillips, F.; Schweder, J.; White, K.; Underhill, C.; Goldstein, D. Psychosocial well-being and
supportive care needs of cancer patients living in urban and rural/regional areas: A systematic review.
Suppl. Care Cancer 2012, 20, 1–22. [CrossRef] [PubMed]
42. Van Lente, E.; Barry, M.M.; Molcho, M.; Morgan, K.; Watson, D.; Harrington, J.; McGee, H. Measuring
population mental health and social well-being. Int. J. Public Health Res. 2012, 57, 421–430. [CrossRef]
[PubMed]
43. Schultz, A.; Winstead-Fry, P. Predictors of quality of life in rural patients with cancer. Cancer Nurs. 2001, 24,
12–19. [CrossRef] [PubMed]
44. Schlegel, R.J.; Talley, A.E.; Molix, L.A.; Bettencourt, B.A. Rural breast cancer patients, coping and depressive
symptoms: a prospective comparison study. Psychol. Health 2009, 24, 933–948. [CrossRef] [PubMed]
45. Bettencourt, B.A.; Talley, A.E.; Molix, L.; Schlegel, R.; Westgate, S.J. Rural and urban breast cancer patients:
Health locus of control and psychological adjustment. Psychooncology 2008, 17, 932–939. [CrossRef] [PubMed]
46. Wilson, S.E.; Andersen, M.R.; Meischke, H. Meeting the needs of rural breast cancer survivors: What still
needs to be done? J. Women’s Health Gend. Based Med. 2000, 9, 667–977. [CrossRef] [PubMed]
47. Kroneman, M.; Verheij, R.; Tacken, M.; van der Zee, J. Urban–rural health differences: Primary care data and
self-reported data render different results. Health Place 2010, 16, 893–902. [CrossRef] [PubMed]
48. Bain, N.S.C.; Campbell, N.C. Treating patients with colorectal cancer in rural and urban areas: A qualitative
study of the patients’ perspective. Fam. Pract. 2000, 17, 475–479. [CrossRef] [PubMed]
49. Kroenke, C.H.; Kubzansky, L.D.; Schernhammer, E.S.; Holmes, M.D.; Kawachi, I. Social networks, social
support, and survival after breast cancer diagnosis. J. Clin. Oncol. 2006, 24, 1105–1111. [CrossRef] [PubMed]
50. Central Statistics Office. Community Involvement and Social Networks. 2006. Available online: http://www.
cso.ie/en/media/csoie/releasespublications/documents/labourmarket/2006/comsoc06.pdf (accessed on
9 February 2017).
51. Barry, M.M.; Van Lente, E.; Molcho, M.; Morgan, K.; McGee, H.; Conroy, R.M.; Watson, D.; Shelley, E.; Perry, I.
SLAN 2007: Survey of Lifestyle, Attitudes and Nutrition in Ireland. Mental Health and Social Well-Being Report;
Department of Health and Children: Dublin, Ireland, 2009.
52. O’Brien, K.M.; Timmons, A.; Butow, P.; Gooberman-Hill, R.; O’Sullivan, E.; Balfe, M.; Sharp, L. Associations
between neighbourhood support and financial burden with unmet needs of head and neck cancer survivors.
Oral Oncol. 2017, 65, 57–64. [CrossRef] [PubMed]
53. Teljeur, C.; O’Dowd, D.; Thomas, S.; Kelly, A. The distribution of GPs in Ireland in relation to deprivation.
Health Place 2010, 16, 1077–1083. [CrossRef] [PubMed]
54. Rogers-Clark, C. Living with breast cancer: The influence of rurality on women’s suffering and resilience.
A postmodern feminist inquiry. Aust. J. Adv. Nurs. 2002, 20, 34–39. [PubMed]
55. Ganz, P.A.; Desmond, K.A.; Leedham, B.; Rowland, J.H.; Meyerowitz, B.E.; Belin, T.R. Quality of life in
long-term, disease-free survivors of breast cancer: A follow-up study. J. Natl. Cancer Inst. 2002, 94, 39–49.
[CrossRef] [PubMed]
56. Crivellari, D.; Bonetti, M.; Castiglione-Gertsch, M.; Gelber, R.D.; Rudenstam, C.-M.; Thürlimann, B.;
Price, K.N.; Coates, AS.; Hürny, C.; Bernhard, J.; et al. Burdens and benefits of adjuvant cyclophosphamide,
methotrexate, and fluorouracil and tamoxifen for elderly patients with breast cancer: The International
Breast Cancer Study Group Trial VII. J. Clin. Oncol. 2000, 18, 1412–1422. [CrossRef] [PubMed]
Int. J. Environ. Res. Public Health 2017, 14, 394 13 of 13
57. Cahir, C.; Guinan, E.; Dombrowski, S.U.; Sharp, L.; Bennett, K. Identifying the determinants of adjuvant
hormonal therapy medication taking behaviour in women with stages I–III breast cancer: A systematic
review and meta-analysis. Patient Educ. Counsel. 2015, 98, 1524–1539. [CrossRef] [PubMed]
58. Murphy, C.C.; Bartholomew, L.K.; Carpentier, M.Y.; Bluethmann, S.M.; Vernon, S.W. Adherence to adjuvant
hormonal therapy among breast cancer survivors in clinical practice: A systematic review. Breast Cancer
Res. Treat. 2012, 134, 459–478. [CrossRef] [PubMed]
© 2017 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).
